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BACKGROUND: COPD is largely underdiagnosed. Patients with undiagnosed COPD need to be
diagnosed to ensure early treatment institution. It is therefore relevant to obtain a more profound
understanding of the characteristics of patients with undiagnosed COPD to improve COPD case
finding. This study aimed to explore the characteristics of subjects with undiagnosed COPD from
the United States National Health and Nutrition Examination Survey (NHANES) dataset (2007–
2012) based on post-bronchodilator spirometry. METHODS: A multitude of statistical tests were
performed to explore the potential characteristics of subjects with undiagnosed COPD. A total of
1,098 subjects with a post-bronchodilator FEV1/FVC < 0.7 or lower limit of normal (LLN) were
included in the final sample. RESULTS: Undiagnosed subjects experienced less phlegm (P < .001),
wheezing (P < .001), and chest pain (P < .001) than subjects diagnosed with COPD. They were
characterized by less shortness of breath (P < .001), fewer work/school days lost to wheezing
(P < .001), less sleep disturbance (P < .001), and less difficulty socializing (P < .001). The undiagnosed subjects felt less depressed (P < .001). Additionally, they were less likely to have asthma
(P < .001). The annual household income was higher among the undiagnosed subjects (P < .001),
and they were also characterized by higher FEV1 (P < .001), and FVC (P < .001). CONCLUSIONS:
Subjects with undiagnosed COPD were characterized by fewer symptoms and had better lung
function than their diagnosed counterparts. Key words: obstructive lung disease; COPD; underdiagnosis; diagnosis; spirometry; case finding. [Respir Care 2019;64(1):63–70. © 2019 Daedalus Enterprises]

Introduction
COPD is a chronic lung disease characterized by persistent air flow limitation due to a combination of small
airways disease and parenchymal destruction. The symptoms of COPD include dyspnea, chronic cough, and increased production of sputum, among others.1,2 COPD is a
leading cause of morbidity and mortality,2,3 and it is estimated to affect 210 – 600 million people worldwide.3 The
extent of COPD-related challenges is not completely clear
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due to a high degree of underdiagnosis and the lack of
prevalence and incidence data from various countries.1,3
Currently, it is recommended that a diagnosis of COPD
be considered in all patients with dyspnea, chronic cough,
or production of sputum who have a history of exposure to
COPD risk factors such as cigarette smoke or environmental pollutants. For the diagnosis of COPD, spirometry with
an FEV1/FVC ⬍ 0.7 is necessary according to the definition from the Global Initiative for Chronic Lung Disease
(GOLD). The American Thoracic Society/European Respiratory Society (ATS/ERS) recommends defining obstruction by an FEV1/FVC below the statistically defined
lower fifth percentile of predicted normal values (ie, lower
limit of normal, [LLN]).1 Moreover, the assessment of
COPD should include assessment of symptoms, exacerbation risk, and comorbidities.2 However, even though the
guidelines for COPD diagnosis are quite clear,2,4 COPD
remains frequently underdiagnosed and misdiagnosed.3,5,6
Early identification of COPD patients is warranted to
prevent disease progression, reduce exacerbations,2,3,7 and
reduce health care costs.7 Therefore, it is of utmost rele-
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vance to recognize the characteristics of patients with undiagnosed COPD to optimize the chances of identifying
and diagnosing these patients. Previous studies have explored the characteristics of patients with undiagnosed
COPD, but they have not always been based on postbronchodilator spirometry.8,9 For instance, a study by Martinez et al8 explored factors associated with undiagnosed
obstructive lung disease based on the National Health and
Nutrition Examination Survey (NHANES) dataset focusing on pre-bronchodilator spirometry.
The aim of this study was to explore the characteristics
of subjects with undiagnosed COPD from the NHANES
dataset (2007–2012). Specifically, drawing on post-bronchodilator spirometry data, our objectives were to confirm
or dismiss the relevance of previously identified characteristics and to add information on the unrecognized characteristics of subjects with undiagnosed COPD.
Methods

QUICK LOOK
Current knowledge
Patients with undiagnosed COPD require diagnosis for
early treatment. Unfortunately, underdiagnosis is common.
Previous studies have explored the characteristics of individuals with undiagnosed COPD, but they have not always been based on post-bronchodilator spirometry despite guidelines that state COPD diagnosis should always
be based on post-bronchodilator spirometry.
What this paper contributes to our knowledge
We explored potential characteristics of subjects with
undiagnosed COPD based on post-bronchodilator spirometry. Subjects with undiagnosed COPD were characterized by better health status than subjects with a
COPD diagnosis. The undiagnosed subjects had fewer
symptoms, better lung function, and were less limited
in their daily life than their diagnosed counterparts.

Data
NHANES provides publically available information regarding the health and nutritional status of the United States
population, which includes demographic, nutritional, medical, and behavioral data obtained from examinations and
interviews.10,11 Our study used the NHANES data set from
2007 to 2012 (N ⫽ 30,442 subjects); spirometry data were
available for 23,433 subjects, of whom 21,869 had a postbronchodilator FEV1/FVC ⱖ 0.7 or LLN and were therefore excluded from the final sample because they did not
have spirometry-based obstruction. A total of 1,564 subjects had a post-bronchodilator FEV1/FVC ⬍ 0.7 or LLN.
However, 466 of these subjects were excluded due to lack
of response to questions regarding an existing diagnosis of
COPD; thus, the final sample included 1,098 subjects with
spirometry-based obstruction defined as a FEV1/FVC ⬍ 0.7
or LLN. Of the final sample, 93 subjects had a previous
diagnosis of COPD, whereas 1,005 subjects had no previous diagnosis of COPD (Fig. 1). However, not all subjects
responded to all questions, and the sample size fluctuated
throughout the analysis. The baseline characteristics of the
subjects included in the study are presented in Table 1.
Due to a lack of supplemental diagnostic data, diagnosed COPD was defined solely based on spirometry as
FEV1/FVC ⬍ 0.7 or LLN and a positive response to a
minimum of one of the following questions: (1) Have you
ever been told by a doctor or other health care professional
that you have chronic bronchitis? (2) Have you ever been
told by a doctor or other health care professional that you
have emphysema? Undiagnosed COPD was defined as
FEV1/FVC ⬍ 0.7 and a negative response to both of these
questions.
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Identification of Potential Characteristics
Potential characteristics of subjects with undiagnosed
COPD were identified by consulting existing literature about
characteristics of COPD and undiagnosed COPD.8,9,12-17
Whenever a potential characteristic was identified, it was
noted. Based on this analysis, all available variables in the
NHANES dataset (2007–2012) were scrutinized to match
one or more variables to each potential characteristic identified in the literature. Additional variables from the NHANES
dataset that were considered relevant by the authors
were added to the list of potential characteristics presented in Table 2.
Statistical Analysis
MATLAB Release 2015b (MathWorks, Natick, Massachusetts) was used for merging and processing the data.
The statistical analyses were performed using SPSS 23
(IBM, SPSS Statistics, Armonk, New York). Nominal variables were tested using Pearson’s chi-squared test. Ordinal
variables were tested using the Mann-Whitney U test. Continuous variables were tested for normality through visual
inspection of histograms and QQ-plots, and for homogeneity of variance using Levene’s test. Continuous variables lacking either normality or homogeneity of variances
were tested using the Mann-Whitney U test. Continuous
variables that were normally distributed and showing homogeneity of variance were tested using the t test. To
correct for the accumulated type-1 error, Bonferroni cor-
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NHANES 2007-2012
30,442

Spirometry
assessments available
23,433
Post-bronchodilator
FEV1/FVC ≥ 0.7 or LLN
21,869
Post-bronchodilator
FEV1/FVC < 0.7
1,564
Lack of response
regarding diagnosis
466
Final sample
1,098

Diagnosed subjects
93

Undiagnosed subjects
1,005

Fig. 1. Flow chart. NHANES ⫽ National Health and Nutrition Examination Survey; LLN ⫽ lower limit of normal.

Table 1.

Baseline characteristics

Age, y, median (IQR)
Male gender, %
Body mass index, kg/m2, mean (SD)
Current smoker, %
Pre-bronchodilator FEV1/FVC, mean (SD)
Post-bronchodilator FEV1/FVC, mean (SD)

53 (28)
64.6
27.47 (5.69)
35.5
0.66 (0.06)
0.70 (0.08)

N ⫽ 1,098 subjects.
IQR ⫽ interquartile range
Current smoker ⫽ smokes every day or some days

rection was applied, and each hypothesis was tested against
a 2-tailed significance level of P ⬍ .001 (P ⬍ .05/51).
Results
A total of 13 out of 51 factors were significant in characterizing subjects with undiagnosed COPD (Table 2). Undiagnosed subjects had fewer respiratory symptoms, including phlegm (P ⬍ .001), wheezing (P ⬍ .001), and chest pain
(P ⬍ .001) than subjects with diagnosed COPD. The subjects
with undiagnosed COPD were also characterized by less
shortness of breath on stairs/inclines (P ⬍ .001), fewer

RESPIRATORY CARE • JANUARY 2019 VOL 64 NO 1

work/school days lost to wheezing (P ⬍ .001), less sleep
disturbance due to wheezing (P ⬍ .001), and less difficulty socializing (P ⬍ .001) than subjects with diagnosed
COPD. Moreover, the subjects with undiagnosed COPD
felt less depressed (P ⬍ .001) than the subjects with diagnosed COPD (P ⬍ .001).
The subjects with undiagnosed COPD were less likely
to ever have had asthma (P ⬍ .001) and to currently have
asthma (P ⬍ .001). Furthermore, the annual household
income was higher among the undiagnosed subjects
(P ⬍ .001) than among their diagnosed counterparts. Finally, the undiagnosed subjects were characterized by a
higher pre-bronchodilator FEV1 (P ⬍ .001) and FVC
(P ⬍ .001).
Discussion
This study aimed to explore the characteristics of subjects with undiagnosed COPD from the NHANES dataset
(2007–2012). The statistical analysis showed a multitude
of factors that characterize the subjects. Overall, their health
status was superior to that of diagnosed subjects given that
they had fewer symptoms and were less limited in their
daily lives. The undiagnosed subjects also had better lung
function as exhibited by higher FEV1 and FVC.
A study by Martinez et al8 explored the characteristics
of undiagnosed COPD based on the NHANES dataset.
However, their analysis was based on pre-bronchodilator
spirometry, and COPD should be confirmed based only on
post-bronchodilator spirometry.2 In our study, we therefore focused on subjects in whom post-bronchodilator spirometry had been performed and who had a post-bronchodilator FEV1/FVC ⬍ 0.7. The study by Martinez et al8
identified the following characteristics of subjects with
undiagnosed COPD from the NHANES dataset 2007–2012:
female sex, higher age, lower body mass index (BMI),
fewer respiratory symptoms, and higher FEV1. These results partly mirror our findings where fewer respiratory
symptoms, and a higher FEV1 characterized subjects with
undiagnosed COPD. However, in our study neither higher
age, female sex, nor lower BMI was statistically significantly associated with undiagnosed COPD.
The results of our study are comparable to those of a
Norwegian study, which also found that undiagnosed subjects with COPD were characterized by better lung function and fewer respiratory symptoms than diagnosed subjects. Similar results were also found in an international
study by Lamprecht et al12 in which undiagnosed COPD
was related to less severe air-flow limitation. However, the
results from Lamprecht et al differs from our findings
because they found, among other things, that undiagnosed
subjects were more likely to be male, younger, and have
lower education.12 The findings of our study also mirror
those of a Brazilian study, which found an association
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Characteristics of Subjects With Undiagnosed COPD
Characteristic

Nominal variables, n/N (%)
Currently have asthma
Ever had pain or discomfort in chest (Y/N)
Had a head cold or chest cold within 30 d (Y/N)
Ever been told you had coronary heart disease (Y/N)
Coughing most days over a 3-month period (Y/N)
Ever been told by a doctor that you have diabetes (Y/N)
Problem taking a deep breath (dyspnea) (Y/N)
Ever been told that you have asthma (Y/N)
Smoked at least 100 cigarettes in life (Y/N)
Ever exposed to exhaust fumes at work (Y/N)
Ever had work exposure to mineral dusts (Y/N)
Ever had work exposure to organic dusts (Y/N)
Ever had work exposure to other fumes (Y/N)
Close relative had asthma (Y/N)
Male gender
Episode of hay fever in past 12 months (Y/N)
Ever told that you had congestive heart failure (Y/N)
Ever told that you had high blood pressure (Y/N)
Ever told that you had lung cancer/malignancy
Marital status†
Married
Widowed
Divorced
Separated
Never married
Living with partner
Bring up phlegm most days in a 3-month period (Y/N)
Race
Mexican-American
Other Hispanic
Non-Hispanic white
Non-Hispanic black
Other
Moderate recreational activities (Y/N)
Had respiratory illness in the past 7 d (Y/N)
Shortness of breath on stairs/inclines (Y/N)
Does anyone smoke inside home (Y/N)
Ever told doctor that you had trouble sleeping (Y/N)
Vigorous work activity (Y/N)†
Wheezing or whistling in chest in the past year (Y/N)
Ordinal variables
Work/school days lost due to wheezing (0–3)
None
1–7 d
8–30 d
ⱖ31 d
Feeling down, depressed, or hopeless (0–3)
Not at all
Several days
More than half of the days
Nearly every day

Undiagnosed

Diagnosed

P

106/1,005 (10.6)
157/697 (22.5)
172/948 (18.1)
33/999 (3.3)
93/698 (13.3)
95/993 (9.6)
0/1,005 (0)
195/1,003 (19.4)
632/1,005 (62.9)
300/992 (30.2)
394/989 (39.8)
268/991 (27.0)
379/992 (38.2)
196/990 (19.8)
655/1,005 (65.2)
182/998 (18.2)
15/1,000 (1.5)
307/1,004 (30.6)
2/1,005 (0.2)

26/93 (28.0)
32/74 (43.4)
12/86 (13.9)
5/92 (5.4)
20/74 (27.0)
14/90 (15.6)
0/93 (0)
41/93 (44.1)
72/93 (77.4)
39/92 (42.4)
42/91 (46.2)
25/92 (27.2)
39/92 (49.4)
17/90 (18.9)
54/93 (58.1)
17/93 (18.3)
4/93 (4.3)
37/93 (39.8)
0/93 (0)

⬍ .001
⬍ .001
.21
.21
.003
.06
No data
⬍ .001
.003
.01
.14
.53
.25
.48
.11
.54
.07
.05
.84
.83

565/1,005 (56.2)
44/1,005 (4.4)
126/1,005 (12.5)
22/1,005 (2.2)
149/1,005 (14.8)
99/1,005 (9.9)
77/698 (11.0)

50/93 (53.8)
4/93 (4.3)
13/93 (14.0)
4/93 (4.3)
12/93 (12.9)
10/93 (10.8)
24/74 (32.4)

108/1,005 (10.8)
70/1,005 (7.0)
578/1,005 (57.5)
182/1,005 (18.1)
67/1,005 (6.7)
431/1,005 (42.9)
236/978 (24.1)
197/1,005 (19.6)
259/1,005 (25.8)
223/1,005 (22.2)
258/1,005 (25.7)
194/1,005 (19.3)

5/93 (5.4)
5/93 (5.4)
61/93 (65.6)
15/93 (16.1)
7/93 (7.5)
39/93 (41.9)
28/91 (30.8)
53/93 (57.0)
32/93 (34.4)
27/93 (29.0)
22/93 (23.7)
51/93 (54.8)

982/1,005 (97.7)
120/1,005 (2.0)
2/1,005 (0.2)
1/1,005 (0.1)

83/93 (89.3)
6/93 (6.5)
2/93 (2.2)
2/93 (2.2)

826/1,005 (82.2)
140/1,005 (13.9)
23/1,005 (2.3)
16/1,005 (1.6)

63/93 (67.7)
20/93 (21.5)
6/93 (6.5)
4/93 (4.3)

⬍ .001
.42

.48
.10
⬍ .001
.05
.09
.39
⬍ .001
⬍ .001

⬍ .001

(Continued)
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Continued
Characteristic

Difficulty walking a quarter mile
Not at all
Several days
More than half of the days
Nearly every day
Do not do this
Difficulty walking up 10 steps
No difficulty
Some difficulty
Much difficulty
Unable to do this
Do not do this
Education level of adults ⬎ 20 y old
Less than ninth grade
Ninth to eleventh grade
High school
Some college
College graduate
Fatigue: feeling tired or having little energy
Not at all
Several days
More than half of the days
Nearly every day
General health
Excellent
Very good
Good
Fair
Poor
Annual household income
$0–4,999
$5,000–9,999
$10,000–14,999
$15,000–19,999
$20,000–24,999
$25,000–34,999
$35,000–44,999
$45,000–54,999
$55,000–64,999
$65,000–74,999
$75,000–99,999
$100,000 and over
Do you now smoke cigarettes (Y/N)
Every day
Some days
Not at all
Difficulty attending social events
No difficulty
Some difficulty
Much difficulty
Unable to attend
Do not do this

Undiagnosed

Diagnosed

926/1,005 (92.1)
55/1,005 (5.5)
16/1,005 (1.6)
5/1,005 (0.5)
3/1,005 (0.3)

82/93 (88.2)
7/93 (7.5)
2/93 (2.2)
2/93 (2.2)
0/93 (0)

957/1,005 (95.2)
39/1,005 (3.9)
5/1,005 (0.5)
1/1,005 (0.01)
3/1,005 (0.3)

81/93 (87.1)
9/93 (9.7)
2/93 (2.2)
1/93 (1.1)
0/93 (0)

90/1,005 (7.0)
167/1,005 (16.6)
233/1,005 (23.9)
285/1,005 (28.4)
230/1,005 (22.9)

4/93 (4.3)
19/93 (20.4)
30/93 (32.3)
22/93 (23.7)
18/93 (19.4)

602/1,005 (59.9)
293/1,005 (29.2)
46/1,005 (4.9)
64/1,005 (6.4)

42/93 (45.2)
32/93 (34.4)
12/93 (12.9)
7/93 (7.5)

86/952 (9.0)
314/952 (33.0)
385/952 (40.4)
151/952 (15.9)
16/952 (1.7)

4/86 (4.7)
24/86 (27.9)
32/86 (37.2)
21/86 (24.4)
5/86 (5.8)

23/931 (2.5)
35/931 (3.8)
72/931 (7.7)
58/931 (6.2)
82/931 (8.8)
107/931 (11.5)
96/931 (10.3)
82/931 (8.8)
59/931 (6.3)
50/931 (5.4)
112/931 (12.0)
155/931 (16.7)

7/86 (8.1)
4/86 (4.7)
12/86 (14.0)
9/86 (10.5)
5/86 (5.8)
15/86 (17.4)
7/86 (8.1)
5/86 (5.8)
4/86 (4.7)
5/86 (5.8)
9/86 (10.5)
4/86 (4.7)

318/1,005 (31.6)
30/1,005 (3.0)
656/1,005 (65.3)

36/93 (38.7)
6/93 (6.5)
51/93 (54.8)

957/1,005 (95.2)
24/1,005 (2.4)
8/1,005 (0.8)
6/1,005 (0.6)
10/1,005 (1.0)

79/93 (85.0)
11/93 (11.8)
1/93 (1.1)
0/93 (0)
2/93 (2.2)

P
.18

.001

.46

.003

.007

⬍ .001

.06

⬍ .001

(Continued)
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Continued
Characteristic

Wheezing disturbed sleep in past year
Never
⬍ 1 night/week
ⱖ 1 night/week
Continuous variables lacking normality/homogeneity of
variances, median (IQR)
Age at screening, y
Anxiety in the past 30 d, d†
Body mass index, kg/m2
Cigarettes smoked in household, no.
Days with moderate recreational activity, d
Days with vigorous work, d
Time smoking, pack-years
Continuous variables normally distributed and with
homogeneity of variance, mean (%)
Pre-bronchodilator FEV1
Pre-bronchodilator FVC
Pre-bronchodilator FEV1/FVC
Waist circumference, cm†

Undiagnosed

Diagnosed

P

914/1,005 (91.0)
39/1,005 (3.9)
52/1,005 (5.2)

66/93 (71)
13/93 (14)
14/93 (15.1)

52 (28)
0 (5)
26.50 (6.8)
0 (0)
0 (3)
0 (1)
8.41 (23.8)

57 (20)
0 (7.8)
27.03 (8.4)
0 (6.3)
0 (3)
0 (0)
18.87 (29.7)

.01
.47
.31
.09
.87
.48
.001

2.82 (0.8)
4.25 (1.1)
0.66 (0.1)
97.07 (14.7)

2.34 (0.9)
3.68 (1.3)
0.63 (0.1)
100.02 (16.5)

⬍ .001
⬍ .001
.001
.10

⬍ .001

† Characteristics that were added by the authors (ie, not identified in the literature).
IQR ⫽ interquartile range

between undiagnosed COPD and less wheezing and less
severe disease.9 Thus there seems to be general agreement
between these studies and ours, subjects with undiagnosed
COPD have better lung function and fewer symptoms than
those diagnosed with the disease. However, the significance of other characteristics such as age, income, and
educational level still needs to be determined.
Based on the results of this study, we are unable to
explain why the subjects remained undiagnosed even
though they had a post-bronchodilator FEV1/FVC ⬍ 0.7.
Our data does not reveal whether the undiagnosed subjects
failed to see a doctor or if the doctor failed to diagnose the
subjects. Fromer et al19 found that lack of knowledge and
awareness of COPD may cause health care professionals
to delay COPD diagnosis until the severity of the disease
has progressed. COPD may be challenging to diagnose at
an early stage due to milder symptoms. This mirrors the
findings of Akamatsu et al,20 who found that approximately half of their subjects with COPD never had any
respiratory symptoms. Thus, patients with mild symptoms
may be less inclined to see a doctor. In addition, one may
assume that it is difficult for the doctor to determine a
COPD diagnosis if the patient does not complain about respiratory symptoms. The rate of undiagnosed subjects in our
study is very high: of 1,098 subjects with a post-bronchodilator FEV1/FVC ⬍ 0.7, 1,005 subjects (91.53%) reported no
previous diagnosis. This may be explained by the study definition of undiagnosed COPD. The subjects were asked if
their doctor had ever told them that they had chronic bron-
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chitis or emphysema. There is a risk that some subjects may
not have understood the question and consequently responded
negatively to the question despite a previous diagnosis. However, the fact that the undiagnosed subjects had fewer respiratory symptoms may also explain the high rate of undiagnosed subjects.
Spirometry criteria are also an important factor in COPD
diagnosis.21 GOLD argues that the threshold of post-bronchodilator FEV1/FVC ⬍ 0.7 should remain,22 whereas multiple studies argue that LLN should be used as an alternative threshold for defining COPD.23-27 Woodruff et al28
found that current or former smokers who did not meet the
existing criteria for COPD had evidence of airway disease.
Current or former smokers in their study had exacerbations, were limited in their activities, and were commonly
treated with respiratory medication. These findings suggest that spirometry alone may not be sufficient to diagnose COPD correctly.28 Similarly, Brusasco et al29 concluded that spirometry should not be the only pulmonary
function test in COPD. Further investigation of alternative
pulmonary function tests is recommended to avoid misclassification of COPD.
Overdiagnosis also represents a challenge in COPD. A
recent study by Spero et al30 found that approximately one
third of hospitalized subjects with a COPD diagnosis might
not have COPD. Several factors were associated with overdiagnosis, including various comorbidities, high BMI, and
less smoking.30 These findings are in line with other studies that have explored the rate of COPD overdiagnosis,
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with a rate ranging from 27.2–51.6%.31 Future research
may explore the characteristics of overdiagnosed patients
to optimize COPD diagnosis.
A report by the U.S. Preventive Services Task Force
concluded that no direct evidence supports that screening
patients for COPD using spirometry will improve their
health outcomes in the long term.32 This conclusion echoes
the most recent recommendations by GOLD, which state
that no evidence supports the introduction of screening
spirometry to inform management decisions or improve
outcomes in subjects without significant symptoms. However, GOLD does recommend active COPD case finding.3
A study based on data from the Burden of Obstructive
Lung Disease Study (BOLD) suggests that focused case
findings based on a simple peak-flow assessment will improve COPD case finding as opposed to using a screening
questionnaire.33 Another study by Jordan et al34 found that
a case finding approach including questionnaires would
identify significantly more new cases of COPD.34 We
may safely assume that strategies for COPD case finding still require further development and testing. Our
study adds input to that development, and we assume
that a focused algorithm based on known characteristics
of undiagnosed patients with COPD may improve COPD
case finding.
This study has some limitations. One is the fact that the
included subjects were not asked directly if they had a
COPD diagnosis. Instead, we presumed the presence of a
diagnosis if the subjects responded affirmatively when
asked if they had been told that they had chronic bronchitis
or emphysema. Some subjects with a COPD diagnosis
may therefore have been wrongfully defined as undiagnosed, and vice versa. However, the procedure of defining
diagnosed COPD as a positive response to having chronic
bronchitis/emphysema was used in similar studies,8,35 and
it is considered the best available solution when using the
NHANES dataset. Another limitation is that the presumed
COPD diagnosis is based solely on spirometry, as a COPD
diagnosis should ideally rest on a more holistic assessment.2 However, spirometry is the key to COPD diagnosis,2 which justifies the use of a spirometry-based definition of COPD. This study was limited by the fact that not
all potential characteristics of subjects with undiagnosed
COPD were available in the NHANES data set, so history
of lower respiratory tract infection, peripheral artery disease, peptic ulcer, and edema were not considered. Future
studies may find it relevant to look into these characteristics as well. Finally, our sample may not be representative
across all COPD severity grades as one may assume that
the more severe cases are less likely to participate in a
survey such as the NHANES. Thus, precaution is required
when applying the present results to all COPD severity
grades.
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Conclusions
In conclusion, we found that subjects with undiagnosed
COPD were characterized by a better health status than
subjects with diagnosed COPD. The undiagnosed subjects
had fewer symptoms, better lung function, and were less
limited in their daily life than subjects who had been diagnosed with COPD. Future research should focus on improving COPD case finding focusing on known characteristics of undiagnosed patients with COPD.
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